Wild zebra finches, Taeniopygia guttata, breed opportunistically when there is sufficient food available, often rapidly mobilizing their reproductive systems in response to an ephemeral boom in grass seed production. For females in captivity, fecundity, attractiveness to mates and survival to reproduction are all correlated with their fledging weight. By contrast, for males, only attractiveness is related to fledging weight; the relationship between fledging weight and male mortality is much weaker and that for male fecundity is unknown. Previous work thus suggests that how much food nestlings receive will have a profound impact on their reproductive success, and that this effect may be more marked for females than for males. I manipulated the food available to domesticated breeding zebra finches to test Trivers & Willard's (1973, Science, 179, 90-92) hypothesis of adaptive sexual investment. When food availability was restricted, clutch sex ratios were significantly more male biased than when food was available in excess. Within clutches, daughters hatched sooner than sons and first-hatched chicks fledged at higher weights than those that hatched last. Chick mortality was female biased when food availability was low but male biased when food availability was unrestricted.
Avian clutch sex ratios deviate from parity in a number of species (e.g. Dijkstra et al. 1990; Appleby et al. 1997 ; but see Clutton-Brock 1986; Koenig & Dickinson 1996) , sometimes in a way that is clearly adaptive (e.g. Ellegren et al. 1996; Svensson & Nilsson 1996; Komdeur et al. 1997 ; but see Lessells et al. 1996) . Females may adjust the sex ratio of their clutch to reap direct future fitness gains (e.g. Komdeur et al. 1997) or in relation to the attractiveness or quality of their mate (Ellegren et al. 1996; Svensson & Nilsson 1996) . Trivers & Willard (1973) predicted that local deviations from the population sex ratio should also occur in direct relation to the quantity of resources, such as food, available to parents (Trivers & Willard 1973; Frank 1990) . These effects are expected in species where one sex has higher variance in reproductive success than the other, where the reproductive success of individuals is a function of the quantity of resources they received from their parents, and where parents differ in the quantity of resources they provide their offspring. When parents have few resources available, they should then bias their offspring's sex ratio towards the sex with lower variance in reproductive success, but when resource levels are higher, they should bias it towards the sex with the higher variance. A variety of correlational evidence from birds is consistent with this idea (e.g. Dijkstra et al. 1990; Wiebe & Bortolotti 1992; Appleby et al. 1997) . Moreover, in several species, sex-biased mortality of nestlings between hatching and fledging yields biased secondary sex ratios that are also consistent with the predictions of Trivers & Willard (e.g. Blank & Nolan 1983; Røskaft & Slagsvold 1985) . Whether such sex ratio biases at fledging simply reflect that one sex is more likely to die when food is scarce (Clutton-Brock et al. 1985; Weatherhead & Teather 1991) or indeed are the outcome of direct parental manipulation is unclear. Thus, while previous studies have established the plausibility of Trivers & Willard's hypothesis in explaining deviant avian clutch sex ratios, the data are mainly correlational and the hypothesis has rarely been tested experimentally on birds. In this paper, I describe two experiments on captive zebra finches designed to test this hypothesis.
Wild zebra finches, Taeniopygia guttata, are small, nomadic, seed-eating passerines which inhabit the arid and semiarid zones of Australia and Indonesia (Zann 1996) . They breed opportunistically in central Australia when there is sufficient food available (Immelman 1965) , often rapidly mobilizing their reproductive systems in
